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Ice particle size 

Diagnostics:  
ice particle size, lightning activity, cloud phase structure, 
precipitation, cloud cover, ... 
ice particle size, cloud top temperature, cloud optical depth, 
cloud phase vertical structure   

Troposphere-Stratosphere Water exchange 

Cirrus property and lifetime 

GT: glaciation temperature 
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‘Deep	  convec.ve	  clouds’	  

• Cloud	  op2cal	  depth	  no	  less	  than	  40	  (+/-‐	  10)	  

• cloud	  top	  temperature	  no	  greater	  than	  245K	  (or	  260K	  in	  some	  cases)	  

• Level	  2	  MODIS	  cloud	  product,	  check	  for	  mul2-‐layer	  flag	  and	  other	  QA	  flags	  

Deep	  convec2ve	  cloud	  property	  and	  aerosol	  perturba2on	  

Convec.ve	  core	  and	  thick	  anvil	  
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Yuan	  and	  Li	  (2010,	  J.	  Clim)	  
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Diurnal variation 
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Clouds ice particle size 
increases with cloud top 
temperature 

It applies to every region. 
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CER-BT profiles systematically change with latitude 

Yuan	  and	  Li	  (2010,	  J.	  Clim)	  
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PDF invariant! 
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Conceptual model Yuan et al (2011, GRL) 
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Land-ocean contrast 
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Yuan et al (2011, GRL) Application 
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Deep	  convec2ve	  cloud	  property	  and	  aerosol	  perturba2on	  

Very sensitive! 

Yuan et al (2012, in 
preparation) 
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Impact	  of	  aerosol	  on	  convec2ve	  clouds:	  symptom	  and	  consequences	  

Constrain BT 
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Our experiment 

Anatahan 

AOD	  anomaly	  in	  JJA	  2005	  
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Impact	  of	  aerosol	  on	  convec2ve	  clouds:	  symptoms	  and	  consequences	  

Clouds glaciate at colder temperature  

JJA mean 
Glaciation  
temperature 
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•  The	  BT-‐CER	  rela2onships	  are	  useful	  for	  
parameteriza2on	  and	  other	  applica2ons.	  

•  Implica2ons	  of	  the	  invariant	  nature	  of	  cloud	  PDFs?	  How	  
would	  that	  change	  if	  DCCs	  are	  defined	  differently?	  

•  The	  global	  distribu2on	  of	  GT	  will	  be	  helpful	  for	  many	  
applica2ons.	  

•  The	  conceptual	  model	  derived	  from	  theory	  and	  borne	  
out	  by	  MODIS	  data	  provides	  a	  framework	  to	  
understand	  clouds	  and	  aerosol-‐cloud	  interac2ons	  

Some discussion 


